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ESSENTIAL ISSUES of SCIENTIFIC DATA

▪ Accurate assessment of climate change

▪ Understanding environmental and societal 

impacts

▪ Modelling future scenarios

▪ Mitigation and adaptation strategies

▪ Quantifying economic and health costs

▪ Monitoring progress and accountability
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▪ AR4 (2007) - Focus: Stronger evidence 

of human influence and impacts

▪ AR5 (2013/2014)- Focus: Climate 

Impacts, Adaptation & Mitigation 

strategies]

Model used | 

scenarios & no. of 

realization for hydro-

climate projection 

Flood assessment | 37 nos. of river 

basin | PM & SS

4 GCMs | SSP –

16 realization 
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Dry spells model based scenarios

Dry period - severity | Wet Period - Severity

Model used | 

scenarios & no. of 

realization for SLR 

projection 

SLR projection | Coastal inundation  

29 

GCMs
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Sarawak : 18 river basins & coastal / inland regions

Sabah     : 21 river basins & coastal / inland regions  
Peninsular Malaysia : 13 river 

basins & 12 coastal regions

DYNAMICAL DOWNSCALING 6 km spatial resolution 
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Sabah
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Mid 21st

century

Late 21st

century

Early 21st

century

Mean daily 
average air 

temperature Increase by 0.70°C –

0.77°C 

Increase by 1.32°C –

1.40°C 

Increase by 1.90°C –

2.00°C 

Increase by 2.6 – 11.1% Increase by 6.4 – 16.9% Increase by 8.7 – 22.8%Rainfall 

Source: NAHRIM. 2021. The Impact of Climate Change on the Hidro-Climate of Malaysia Based on IPCC Fifth Assessment Report. National Water Research Institute of

Malaysia, Ministry of Energy and Natural Resources of Malaysia (KETSA).
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PROJECTED CLIMATE CHANGE

• Peninsular Malaysia

• Sarawak

• Sabah

Annual 
Surface 

Temperature

1.85 – 2.08 ˚C by 
2100

• Peninsular Malaysia

• Sarawak

• Sabah

Annual 
Rainfall

14% - 25% by 2100

• Peninsular Malaysia  

• Sarawak                     

• Sabah                         

Sea Level 
Rise

0.71m – 0.74m by 
2100

[2050] 1.29-1.37˚C
[2100] 1.85-1.93 ˚C

[2050] 1.33-1.43˚C
[2100] 1.95-2.08˚C

[2050] +291mm (11%)
[2100] +364mm (14%)

[2050] +420mm (12%)
[2100] +567mm (16%)

[2050] +616mm (19%)
[2100] +813mm (25%)

[2100] 0.71m
[2100] 0.72m
[2100] 0.74m

[2050] 1.35-1.43˚C
[2100] 1.94-2.05 ˚C

Note: Based on downscaled IPCC AR5 for Malaysia (NAHRIM, 2019)

Bukit Merah / Feb 2022

Selangor/ Dec 2021

Batu Pahat / 24 Aug 2021
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No. Basin Historical
2010-

2039

2040-

2069

2070-

2099
%

1. Batu Pahat 58.0 62.0 62.5 61.2 6.7

2. Dungun 130.3 147.9 151.5 150.9 15.2

3. Johor 97.2 106.6 107.6 106.6 10.0

4. Kelang 44.6 52.0 51.9 51.6 16.2

5. Kelantan 767.2 841.9 850.3 856.6 10.7

6. Kemaman 174.0 195.8 203.2 213.4 17.3

7. Kuantan 131.8 149.5 151.1 150.8 14.2

8. Linggi 41.3 44.9 45.0 44.8 8.7

9. Muar 174.2 200.4 201.6 198.5 14.9

10. Muda 146.1 172.3 166.4 163.3 14.5

11. Pahang 1275.3 1402.6 1404.8 1408.7 10.2

12. Perak 752.1 876.4 879.9 894.4 17.5

13. Selangor 87.0 100.1 100.6 101.3 15.7

Mean annual flow for 13 selected watersheds in Peninsular Malaysia 

based on historical (GCM control runs) 1970-2000, and future 

(downscaled GCM projections) 2010-2100 

Increasing trend !
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Projected Rainfall Reduction in PM & SS (50 yr ARI)
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Changes in Rainfall 

Intensity

No. State
Return Period, T

2 5 10 20 25 50 100

1 Johor 1.10 1.14 1.16 1.17 1.17 1.18 1.19

2 Kedah 1.11 1.15 1.16 1.18 1.18 1.19 1.20

3 Kelantan 1.13 1.17 1.18 1.19 1.20 1.20 1.21

4 Melaka 1.11 1.14 1.15 1.16 1.16 1.17 1.17

5 Negeri Sembilan 1.11 1.14 1.15 1.17 1.17 1.18 1.18

6 Pahang 1.11 1.14 1.16 1.17 1.17 1.18 1.19

7 Perak 1.13 1.17 1.19 1.20 1.21 1.22 1.22

8 Perlis 1.13 1.17 1.19 1.21 1.21 1.22 1.23

9 P. Pinang 1.12 1.18 1.20 1.22 1.23 1.24 1.24

10 Selangor 1.11 1.15 1.17 1.18 1.19 1.20 1.21

11 Terengganu 1.12 1.16 1.17 1.18 1.18 1.19 1.20

12 WP Kuala Lumpur 1.12 1.16 1.18 1.19 1.19 1.20 1.21

ARI CCF
Increment 

rate

2 1.12 12%

5 1.15 15%

10 1.17 17%

20 1.18 18%

25 1.18 18%

50 1.19 19%

100 1.20 20%

Average at-site CCF for 154 

rainfall stations in Peninsular 

MalaysiaAverage CCF values by grid for each state 

Increment rate from 12% to 20% for 

return periods of 2 to 100 years in 

Peninsular Malaysia.
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672KM2 687KM2 640KM2 679KM2

No. Basin
Basin Area 

(km²)

Single Time Slice 

(km²)

2nd Time Slice 

(km²)

Maximum flow

(>100-year ARI) 

(km²)

1. Batu Pahat 2,232.58 296.56 652.89 690.11
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Projected Inland Flood Inundation –

Batu Pahat River Basin 



SEA LEVEL RISE (SLR) PROJECTION 

BY YEAR 2100

Example of low topographical areas

Contour < 1 m

West Coast of Peninsular Malaysia: 
Kedah, Perak, Selangor & Johor

East Coast of Sabah & 
West Coast of Sarawak

East Coast of Peninsular Malaysia : 
Kelantan & Terengganu

Peninsular Malaysia Sabah & Sarawak Global Projection: AR5 RCP 8.5

Projection = 0.67 – 0.71 m 

Rate = 10.5 – 10.9 mm/year

Projection = 0.71 – 0.74 m 

Rate = 10.9 – 11.1 

mm/year

Projection= 0.73 m (0.52 – 0.98 m) 

Rate = 8 - 16 mm/year
15
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PROJECTED CHANGE OF SLR & 
INUNDATION 

Projected SLR 

coastal flood 

inundation areas |  

0.68m rising sea 

level 

1
7
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Inland flooding projected to 
increase by 18.2% 

Dry spell – projected annual 
rainfall reduction up to 21-
22% 

Coastal flooding – potential total 
inundated area will increase by 
76.9% by 2100 (RCP8.5)

Climate related Risk & Hazard – Inland & Coastal Flooding and Dry Spell 
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CLIMATE RESILIENCE DEVELOPMENT 
some aspects in which climate change resilience for water sector

protect public 
health and the 
environment

Planning, 
design, 

construction, 
operation & 
maintenance

reduce water 
consumption 
and promote 

efficient water 
use & meets 
regulatory 
standards 

surface water 
bodies (rivers, 

lakes, and 
reservoirs) 

and 
groundwater 

aquifers.

meet 
domestic, 

industrial, and 
agricultural 

needs

[1] 
Water 
supply

[2] 
Wastewater 
management

[3]
Water 

infrastructure 
& engineering

[4] 
Water 

conservation 
& WQ 

Mgmts..

[5]
Water 

resource 
management
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[6] 
Research &  

development

[7] POLICY AND GOVERNANCE

develop new 
treatment 

technologies, 
and address 

emerging 
challenges

DRY 

SPELL 
INLAND & COASTAL 

FLOODING 

WATER 

CONSERVATION

DRY SPELL, INLAND & 

COASTAL FLOODING 



[1] Increase efficiency & 
technology          

management, plant, asset, 

operation, new emerging 

technology

[2] Review design 
standards & building code 

for floods, droughts & coastal  

risk management incorporating 

climate change factor;

[3] Review water system 
management & plans and assess 

integrity of existing structures

[4] Upgrade existing 
water infrastructure  and 
management practices

[5] Improve surface 
/subsurface/ 
underground water 
storage : 
▪ Off river storage

▪ Store seasonal high 
runoff / floods excess

▪ increase recharging 
groundwater recharge 

▪ underground storage

…managing risks and reducing 
vulnerabilities…

Enhancing Resilience Development – Floods, 

Dry Spell (Drought) & SLR
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Way Forward
❑ Establish the Climate Change Act (2025) - expected to be tabled in

Parliament in 3rd / 4th quarter 2025

❑ Malaysia's National Adaptation Plan (MyNAP) - will be commenced

in the 2nd / 3rd quarter of 2025.

❑ Water Sector Transformation 2040 (AIR 2040) – launched in Oct.

2024, consists of 8 main components including Climate Change

Impact & Adaptation (CCIA)

❑ Obligation to the Paris Agreement – 3rd Nationally Determined

Contribution (NDC3.0) will be submitted to UNFCCC in Nov/Dec

2025.


